
Crops Division 
Fort Detrick 
Frederick, Md, 21701 
165 April 15 

Dear Al (and other notationers): 

By this time I hope you have had a chance to relax and exchange some . 
topological gems with Dr. Iederberg. 

You may recognize one of the enclosed sheets as a direct copy of a 
tantalizing %hemicotopological hiatusl' (a vacancy in our old analyses) that 
you posed in 1963. I hope you will give my enclosed tabulation the same bit 
of attention that we gave your ideas then; in the listed ltparenthetical" 
notations, your added specifications are separated from the old ring marks 

' by the slash, for this pedagogial point: which instructions are easiest? 

. Howard Bennett's concern also is my apprehension: we are not topo- 
logical diagnosticians, and if we cannot deduce correct ring loops from a 
diagram that reveals all symmetry relations, we are not going to do one bit 
better by redrawing different kinds of diagrams. 

. . 

The lookup table (my answer to this hiatus) is well along the way. 
Just a few hours after I had free time with the BioMath machines, I had aa 
arithmetically closed deck of the first 1330 tricyclic combinations, and by 
fast sorting had excluded invalid (polynuclear, etc.) combinations. 

I really was disturbed by the failure of any of you to see these 
absolutely infallible simple circuit definitions as I always have seen them. 
The nonconsecutive line segments are a sharply defined set that begins thus: 

AC, AD BD, AE BE CE, AF BF CF DF, AG BG CG DG EG, AH BH CH DH EH FH, etc. he, 
1, 2 3, 4 5 6, 7 8 9 10, 11 12 13 I.4 15, 16 17 I.8 19 20 21, etc. . ..' 

. 
so it is child's play to make checklists from these letter pairs alone. 

When you complain that the "locant linking do not show ring sizes, 
please remind yourselves that these Usmallest sets of smallest rings" are 
pure figments of chemist ls minds-- hence trouble. And if we decide first 
on smallest sums of ring numerals, then on smallest other things, where is 
there any contradiction such as you=lied in your note of August 22, 1963: 
"The SMALLEST AND FEWEST rings turns out to be impossible-- sometimes you 
can't have BOTHP My path-tracers give ALL possible alternatives of longest 
chains, and alternatives are eliminated by specified minimum measures, no? 
The only "arbitrary assertions" are these chemically traditional choices, 
Wikh topological exactness : smallest number of rings, smallest R.N. sum. 

If you study the enclosed 16sApls tabulation carefully, you will see 
absolute relations, such as this: Your %nclosed" (underlined) locants are 
(1) not in the linking recitation if they are intermediate-chain points, or 
(2) sited only once if they are chain terminals (a or k in this example). 
Spiro/quad.rivalent points also are revealed direct5 in %ese recitations. 
Am I getting through to anyone? 

Sincerely yours, 



SAMPLE TOPOLOGICAL ANALYSIS OF 8-POINTED HEXABRANCHED PENTAGON: 
(Pictured as "8-POINTED TRIANGULAR PRISM" on draw3ng sheet) 
(Forms trigonal prism when bivalent points are removed) c 

NONCONSECUTIVE 
LOCANTLINKS 

1 AC AF BH EH 

2ACAFDGBH 

3 AC BF AHEH 

4 AC DC BF AH 

5 AD AG CH FH 

6 AD BF EG AH 

7 AD BF EG CH 

8 ADCGAHFH 

9 AE AF BH DH 

10 AE AF CG BH 

IlAEAFCGDH 

I.2 BE AG CH DH 

I.3 AE BF CH DH 

4 AE CF AH BH 

lr; AE DF AH CH 
(etc., to 30) 

. 'cORRESPONDING LINE- 
FORMULA NOTATION 

(355 Zb/G2AF H) 

(35 D45/J3= H) 

(3 B!% Ebb=F H) 

(3 D4 BF;sb=BF i 

(455 F3//8UG H) 

(45 E3S/H2AG H) 

(45 E3 B!%QBF H) 

(4 C% F3/B2CG H) 

(535 %/C=B y> 

(535 &/3ABC H) 

(535 C4/s2AC H) 

(%5C3/=AC H) 

'(% B5' C3/A=C H) 

(5.. C453/DW H) 

6 D3’5hhQA-E Hi 

SU4 OF 'SUM OF SUbmY OF RING y?ATHIDENTITY 
FUS.L. RING # CIRCUIT-CHECK ' BY POINT-TYPES 
23 2 8 17 = qb2c2&2fp2h2 - 

7 17 

9 17 

8 17 

9 17 

8 17 

9 17 

ll 17 

5 * 17 

5 * 17 

6 17 

6 17 

7 17 

6 17 

7 17 

a3bmdmf3g2h - 
a$y2d’+3g2h2 

a2bp2d2e2f3g2h 

a$‘2c2d28~2g3$ - 

a3b2cd2e2f2qh2 

3c2d2e2f3g2h 

a2b2c3dpf2g3h2 - 

a$y&ge2f& - L 
a3b3c3b2f2g2h 

a3b2c3d2e2fg2h2 - 
a2b@2e2f2gh2 

a3b2=2*42& 

a3b2q$2’+2g$ 

IL253464 ’ = 1 

12ti6435 4 

u253464” 2 

2=4643f; 8 

4643521.1. ’ -1 

34641x5 10 

6434=25 -4 

464352U.” -2 

ML1253 7 

ti3SnL6 6 

25341I.46 9 

352%6U -7 

-352 -9 

IL564352 3 

46U253 4.l 

' AU. possible notations are ranked by: (l)~ring sum, (2) locant gum, and (3) locant-citing order. 
The cited ring & locant is the SMALLEST & LCWEST going through each newly formed link. 
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Note that the Wpoint-type" paths occasionally are ambiguous, unlike the fiLocant links" and generated notations. _- 
, .- - .- -. 

'. , 



3) I hope this new analysi8 may help convince any doubter8 (hiya, Bill) that 
p9 analytic approach to rtructural foxmu.@ via the concept of bridging 
atoner and multicyclic point8 is a sound one, forpumcees ofthia hotation. -- 

6) I believe thir analytic approach could be applied to other coda8 or notation8 
: since it is really independent of the particular notation we're using in rPort . Doe8 anybody know how Dyson (opps, I mean the IUPAC notation) handle8 

%:‘pmb1em of WHICH rtructural formula to encode in compound8 J.ike there? 

v I hope you~llalltakethe time andtrouhle to plowthroughthir material. 
3 1'08ure there are 8tffl &OS8 ends, 80 please let me kWW What fUZ%her diffiCulti 
ii- youturn up, 

2 I'llbe in Columbw, Ohio fnxnsunday Aug.25through Wed. the 28thdoingw 

c;i 
bit to.prssent the final report of the M3C project to th8 parent cdttee. I 

"3 
know IgIl see some of youthere. Whether or not I get to go on to the Bureau of 

: Standard18 (Tauber’a) seminar the n8xb weok depend8 on whether or not Mrs. Brownron 

tc; 
aad Karl.Heumann say it'8 okay for me t0 go on thbTW frUU cOlumbu8 (at rgr own 

A 
expeme)and still aharge my return trip ticket fern Cold8 te San Frandrco 
to the NRC project. 1 just don’t hOW What the ZVgUbtiOn8 are on thi8 8OI% Of 

r\ 

3 

thing. If I do get t0 8w over, could you”and I get together, Bill? Over the 

( 4 
tc- 

Lobor I&y re8k 8nd, mybe? Or IOmtime% there lee818 to bo quite’ii-%?t Iv@ arod 

\v\ to talk over in ordorto get th8 mud sevidon going. \ 
; 

Sincerely, 

OA 

I . . m 3 
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TOPOLOGICAL ANALYSIS OF CONNECTIVITY TABfES 

NONCONSECUTIVE 
LOCANT LINKS 
AE AI DJ GK a3bcd2e3fgzbi332li: 25521736w16' 2 2 or -15 

AE AI FJ CK 

BE BH CK GK 

AE CH BKGK 

AE DI AJ GK 

AE DI FJBK 

AF AI EJ CK 

AF BH DI CK 

AF DH BI CK 

Al? EI AJ CK 

BF AI CK GK 

SBF CH AJ GK 

BGAICKFK 

BG DH AJ CK 

CO AI BK FK 

CH AI DJ FK 

DH AI CJ FK 

DH AI EJ BK 

CORRESPONDING LINE-, SUM OF SUN OF 
FORNULA NOTATION FUS.L. RING# 

66 'dH3AEI K> 12 21 = 

(5656/WF a 4 22 = 

(56 B6 B!%i@BCH K) 6 22 = 

(5 c6 B6 B~/bhBCCH K) 8 22 = 

(5 D65 Gs/H3DEI K) l3 21 = 

(5; D6 D~6hDEEF K) 10 22 = 

WJ!S CshW.EF K) 6 * 21= 

(65 Bs Cs/A3BCD K) 7 21 = 

(6 05 BS Bs/E3BCD K) 9 21 = 

(6 E5!%B3AEF K) 8 21 = 

( B!%6 BS/AhBBCF K) 6 22 = 

( BS B56 GS/IjBCH K) 12 21 = 

( ~656 CS/&BBCG K) 7 22 = 

( B6 D56S/A E F2BG K) 8 22 = 

( c565 Bs/A3BCG K) 7 21 = 

( 865 Cs DS/EjCDH K) ll 21 = 

( D.565 C6/A B E2CD K) 9 22 = 

( D56 DSS/AJDHI K) 10 21 = 

a4b2c2de3f2ghi3j2k 46364255217 = 4 

a2b4c3de2fg2h3ijl$ 6u63712552'=15 - 
ab3c4d2e2fg2h3ijk2 64463712552" =l4 - 
a2bcd3e3fg2h2i3j2k 25521736446 = 3 - 
a2b2cd3e4f3ghi2j2k 63644255217 = 8 - 
a3bc2d2e3f3ghi2j2k 17364255246 = 1 

i2b3cz3ef2gh2'2jk 64217364255 = 10 

ab3c3d3e2f2gh2i2jk 71246364255 = 16 

a3b2c2&Jf3ghi2j2k 46371255246 = 5 

a2gcsdef3g2hi2jk2 71255246364 = 18 - 
ab3c3def2g2h3i2j2k 7125524.4636 = 17 

a2b4c3def2g3hi2jk2 64255246371 = 12 

3c2d2e2f2g3h2ij2k64425521736 = 13 

a2b3c3def2g3hi2jk2 64255217364 = U. 

abc3d3e2f2gh$2j2k 5946371246 = 7 

a2b2c3Ge2f2gh2i2j2k55246364217 = 6 

zcd3ezgh3isj,k 637125!24.46 = 9 

@ ff=l;.KE VT) 
FGR A,,BEXABRANCBED PENTAGON:: 

,3lMMARY OF RING PATk IDENTITY 
CIRCUIT-CHECK BY POINT-TYPES 
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All possible notations are ranked by: (1) ring s&, (2) locant sum, and'(3) locant-citing order. '65fy.lS/WJW 


